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HYMBblMH MHKPOBAMH yJIBPEllCKOrO nO^BH^tA 
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B. C. Baiu,eHOK, B. H. HnySa, M. 11. MaescKHH 

SoojiorH^ecKHH hhcthtyt AH CCCP, JleHHHrpaji;; HpKyxcKHH rocyflapcTBeHHLiii 
HayTOo-HCCJieflOBaTejibCKHH npoTHBOHyMHLiii HHCTHTyx Gh6hph 
H J],ajibHero BocTOKa 

HyMHOH MHKpo6 yjiareHCKoro noflBHfla cnoco6eH BLiBLiBaTb ycxoii^HBoe sapajKGHHe 
6 jiox X. cheopis, conpoBo>Kflaioii];eecH o6pa30BaHHeM «6jioKa» y BHaHHxejibHoii nacxn oco- 
6eH. XapaKxepHoii nepxoii nepe>KHBaHHH B036yflHxejiH b 3xhx 3Kxonapa3Hxax hbjihgxch 
H enocxoHHCXBo ero ^hcjighhocxh, npexepneBaioii];eH i^HKjiH^ecKHe HBMeneHHH, o6ycjioBjieH- 
HLie pnxMOM nnxaHHH h nHii];eBapeHHH. Ha HaHajibHoii cxa^nn nepeBapHBaHHH KpoBH, noKa 
B KHHieHHHKe coflepjKaxcH crycxKH apnxpoi^HxoB, npoHCxo^nx pa3MHO>KeHHe mhkpo6ob. 
Ho Mepe nepeBapHBaHHH npoBH oho CMennexcH hx oxMHpaHHOM, a nocjie OKOHHaHHH nHn];e- 
BapeHHH HHCJieHHOCXb B036yflHxejiH BoccxanaBjiHBaexcH. npeo6jiaflaioni;eH ^opMoii MHKpo- 
6 ob b 3XOX nepHOfl hbjihioxch mojikho KOKKo6aKxepHH, o6pa3yion];He b npefljKejiyflKe h cpefl- 
Heii KHHiKe hjioxhlio komkh h crycxKH. 

npHMGHeHHe rncTOjiorHHecKHx mbtoaob b HsyneHHH BsanMOOTHomeHHH 
6 jIOX C HyMHLIM MHKpoSoM HOSBOJIHJIO nOJiyHHTL B HOGJIGAHHe TO^^BI pHJi; HOBLIX 
;];aHHLIX O MHKpOCKOHHHeCKOH CTpyKType «6jIOKa», «6jI0K006pa30BaHHH», 
HSMeneHHHX MOp(|)OJIOrHH MHKpoSHLIX KJieTOK H SaKOHOMepHOCTHX paSBHTHH 

nonyjiHi];HH BoaSyAHTejiH b oprannsMe nepenocHHKa (BameHOK h aP-? 1972; 
Benep h ;i;p., 1974; FoKHapoB h aP-? 1974; H^e^pHn, 1974, me;];pHH h aP-? 
1975; Bam;eHOK, TapaKanoB, 1977; Cavanaugh, 1971). BMecxe c tbm noAoSuLie 
HCCjie;i;oBaHHH npoBe^eHLi ua ueSojiLmoM uucjie bh^ob 6jiox c ncnojiBsoBaHueM 
oueuB orpaHHUGHHoro uaSopa mTaMMOB BOsSy^HTejiH. YuHTBiBan 3to, a TaK>Ke 
i];ejiecoo6pa3HOCTB H3yueHHH ocoSeunocTeH nepe^KUBanuH b Sjioxax paBJiunuBix 
mTaMMOB uyMHoro MUKpoSa, i];HpKyjiHpyiom;HX b npupoj^e n OTJiHuaiomHXCH 
no CBOHCTBaM H CHCTOMaTHnecKOMy nojio>KeHHio, naMH 6bijio npoBe^eno thcto- 
jiornnecKoe nccjiGAOBanne 6jiox Xenopsylla cheopis Roths., aapajKennBix bob- 
SyAHTOjiGM uyMBi yjiareScKoro noABH^a {Yersinia pestis ulegeica). KyjiBxypBi 
3Toro MHKpoSa BnepBBie 6bijih BBi^ejieHBi b 1972 r. ot mohtojibckhx nHin;yx 
H HX 6jiox b Bana^HOH Mohtojihh. Bnauajie ohh paccMaTpnBajincB Kan axH- 
HHHHBie mxaMMBi uyMHoro MHKpoSa ajiTancKoro noABH^a, a aaTGM 3tot bo3- 
SyAHTGJiB Ha ocHOBaHHH Shoxhmhhgckhx h SnojiorHHGCKHX CBOHCTB H HpHypo- 
HGHHOCTH K OHpG^OIGJIGHHOH TGppHTOpHH 6bIJI OTHGCGH K CaMOCTOHTGJIBHOMy 

noABHAy (THMO(|)GGBa H AP-j 1975; THMO(|)GGBa, JIorauGB, 1978). 

MATEPHAJI H jMETOAHKA 

B OHBiTax HcnojiBBOBajiH jiaSopaTopnyio KyjiBTypy 6 jiox X. cheopis, 
KOTOpBIG nOCJIG BBinjIG^a B TGUGHHG 2 CyTOK HaXOJ];HJIHCB Ha 6 gJIOH MBimH, 
a HGpGA aapan^GHHGM BBIJ];Gp>KHBajIHCB 2 — 3 CyTOK 6G3 HHTaHHH. 3KTOnapa3HTOB 
aapan^ajiH kopmjighhgm na SnonpoSHBix >khbothbix (Sgjibig MBimn), KOTopBiM 
BBOji;HjiacB noAKO>KHO 2-cyTOHHaH arapoBan KyjiBTypa BoaSyAHTGJiH uyMBi 
B A03G 100 TBIC. MHKpoSHBIX KJIGTOK. BjIOX BBIHyCKaJIH Ha 6HOnpo6HBIX H^HBOT- 
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HLix B nepnoA pasBHXHH y hhx SaKxepneMHH, Kor;];a b Maanax bshxoh h 3 ne- 
pH(|)epHHHLix cocyAOB KpoBH oxMeHajiocL He Menee 10—20 mhkpoSob b Ka>KAOM 
nojie speHHH MHKpocKona. ^epea 2—3 h aKxonapaanxoB cHHMajin, npocMaxpH- 
BajiH B MHKpocKon, oxSnpajiH HannBmnxcH h co/i;ep>KajiH b SaHKax c ohhji- 
KaMH npn 20—23°, noAKapMJiHBan nepea 2—3 cyxoK. HacxL 6 jiox nocjie 2 -h 
h 3-h noAKopMOK Smia ox^ejieHa ox ochobhoh rpynnLi h b ^aJiLHeSmeM co- 
Aep>KajiacL 6ea nnxaHHH. OnKcai^nio 6 jiox (>kh;i;kocxl Kapnya) npoBOAHJin 
Hepe3 2, 7, 11, 24 h 48 h nocjie 3apa>KeHHH h nepea 1.5—4 h h aaxeM e>Ke- 
cyxoHHO — nocjie noAKopMOK. BKxonapaanxLi, coAep>KaBmHecH nocjie 2 -h 
H 3-h noAKopMOK Sea nnxaHHH, (|)HKCHpoBajiHCL 1 paa b cyxKH b xenenne 
11 AHefi. 

Ha 3a(|)HKCHpoBaHHoro Maxepnajia toxobhjih napa(|)HHOBBie cpesBi xoji- 
mHHOH 4—7 MKM, KoxopBie oKpaHiHBajiH HO PoMaHOBCKOMy-rHM3a c ai];exo- 
HOBOH npoBOAKOH (Bani;eHOK, TapananoB, 1977). 

npHMeHHBHIHHCH A‘^H 3apa>KeHHH SjIOX HIXaMM HyMHOrO MHKpoSa (H-2422) 
Sbiji BBiAejien b 1974 r. b BaHH-yjiarencKOM aHMane MonrojiBCKOH HapoAHOH 
PecnySjiHKH ox Sjiox mohiojibckoh nHni,yxH h hmoji xhhhhhbio ^jih yjiaren- 
CKoro HOABH^a CBOHcxBa. Oh Sbiji BHpyjienxoH /];jih SejiBix MBimen (LD50 — 
91 MHKpoSnan KjiexKa) h cjiaSo BHpyjieHxen ;i;jih MopcKHx cbhhok, (|)epMeHXH- 
poBaji paMHoay h apaSnnoay h Aanaji pocx na MHHHMajiBHOH cpe^e Beppoyaa 
H BeKona b npncyxcxBHH MexHOHHHa, n;HcxHHa h (|)eHHJiajiaHHHa. 

OH3HOJiorHHecKoe cocxohhho HHH^eBapHxejiBHoro xpaKxa oi];eHHBajiocB 
HO BBi^ejieHHBiM paHOO 3 cxaAHHM nepoBapHBaHHH KpoBH (I—III; Bani,eHOK 
H CojiHHa, 1969). nocjie;i;Hioio cxa^Hio, HacxynjieHHe KoxopoH cBHSBiBaexcH 
c npeBpani,eHHeM KpoBH b kohohhbih npo^ynx nepoBapHBaHHH — roMaxHH, 
^0 HCxeneHHH cyxoK nocjie nnxaHHH paccMaxpHBaJiH Kan pannioio III (IUp), 
a Hocjie axoro cpoKa Kan noa^Hioio III (Illn; cm. xa6jiHi];y). 

Bcero Sbijio HCCJie;i;oBaHo 215 rncxojiorHHecKHx npenapaxoB 6 jiox, npe- 
HMyni,ecxBeHHO caMOK. Ha hhx B036y;i;HxejiL nyMBi Sbiji o6Hapy>KeH y 168 oco- 
6eH. 


MacTOTa oSnapy^KeHHH ^yMHbix MHKpoSoB b paantix OT^eJiax KnmeBHHKa 
9KcnepHMeHTajibHO aapajKeHHwx 6 jiox X. cheopis (20—23° G) 



o 

o 

K 

© 

Hhcjio 6jiox c MHKpo6aMH B cjieAyiomHX OTAejiax 
KHUie^HHKa 

CTa^HH nepeBapHBa- 

HHH KpOBH 

o 

SI 

pq 

« 

R 

o 

o 

a 

m 

£ - 
m B 

X (D 

» oj 

CO ^ 

CO 

CO 

w 

o 

n 

O) 

B 

s 

G 

w 

o 

tc 

<D 

tc 

GJ 

ft 

C 

3 

s 

tc 

B 

B 

tc 

ftB 

o B 

s 

B 

§1 

1 H 3 

B 

cO 

B 

B E 

0^ S 

ft CO 

Ilocjie 3apa>Kaiomero 

KOpMJieHHfl 








I 

21 

21 

12 

21 

21 

6 

9 

II 

12 

11 

5 

11 

11 

5 

6 

IIIp 

8 

6 

0 

6 

5 

0 

1 

Illn 

10 

10 

2 

10 

10 

0 

3 

Mtofo 

51 

48 

19 

48 

47 

11 

19 

Ilocjie noAKopMOK 

19 







I 

18 

3 

18 

17 

3 

3 

II 

16 

9 

1 

8 

8 

0 

0 

IIIp 

25 

16 

2 

15 

14 

3 

3 

Illn 

95 

69 

26 

69 

64 

12 

15 

Mtopo 

155 

112 

32 

110 

103 

18 

21 


PESyjIBTATBI HCCJIEAOBAHHH 

Ilpn HCCjie^OBaHHH rncxoJiorHHecKHx npenapaxoB, npnroxoBJieHHBix h3 
6jiox, 3a(|)HKCHpoBaHHBix B HopBBio 2—3 H Hocjie 3apa>Kaioni,ero kopmjiohhh, 
HyMHBie MHKpoSBi Sbijih oSHapy^KOHBi y Bcex ocoSeH h bo Bcex ox^ejiax nHni,e- 
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BapHxejibHoro xpaKxa, r^e coAep^KajiacB HenepeBapennaH KpoBb. BobSyah- 
xejib npn axoM nocxoHHHO cxMenajiCH b npeA^KejiyAKe h b cpeAnen KHinKe, 
6ojiee HBM y hojiobhhbi naceKOMBix oh 6biji bbihbjioh xaK>Ke b npoKCHMajiBHon 
HacxH hheagboab h aobojibho Hacxo npncyxcxBOBaji b xohkoh khthko h peKxajiB- 
HOH aMnyjie (cm. xaSjiHAy). Mhkpo6bi hmojih npn axoM (|)opMy najioHGK c sa- 
KpyrJIGHHBIMH KOHI];aMH 2 — 3 MKM B AJIHHy H 0.5 — 1 MKM B HIHpHHy H HGpGAKO 
oKpamHBajiHCB SnnojiHpHo. B coAep>KHMOM KnmGHHHKa ohh pacnojiarajincB 
nooAHHOHKG HjiH AGHOHKaMH H3 2—6 KjiGxoK, o6pa3yH SGCHopHAOHHyio pGAKyio 
pOCCBIHB (cm. pnCyHOK, 1 — 3 ), 

y 6jIOX, 3a$HKCHpOBaHHBIX HB 2— 3 H HOBAHGG, MHKpoSbl B npGA>KGJiyAKG 
H CpGAHGH KHmKG, a OXHaCXH H B HpOKCHMajIBHOH HBCXH HHH^GBOAa CXBHOBHJIHCB 
SOJIGG MHOrOHHCJIGHHBIMH. OhH HGpGAKO rpyHHHpOBaJIHCB B pBIXJIBIG CKOHJIGHHH 
HJIH 06pa30BBIBaJIH AJIHHHBIG H3BHXBIG AGHOHKH, COXpaHHJIH HpH aXOM (|)OpMy 
najiOHGK H Hacxo SHHOJiapHyio oKpacKy (cm. pncynoK, 5). Bmgcxg c xgm 
BOaSyAHXGJIB pG>KG BBIHBJIHJICH B BBAHHX OX^CJiaX HHIAGBapHXGJIBHOrO xpBKXa. 
3x0 oxnacxH 6bijio CBnaano c bbibgaghhgm SaKXGpnn npn Ae$eKai];HH. KpoMG 
xoro, Hyn^Ho oxmgxhxb, hxo a^^kg npn hbjihhhh b pgkxbjibhoh aMnyjiG HGHGpG- 

BapGHHOH KpOBH BHBHHXGJIBHBIX CKOHJIGHHH MHKpoSoB BACCB HG HaSjIIOAaJIOCB. 
IIpH aXOM OHH CJiaSoG, HGM B CpGAHGH KHIHKG H HpGA^KGJiyAKG, OKpaiHHBaJIHCB 
B CHHHH ABGX H HBCXO HpHHHMBJIH $OpMy OBOHAOB HJIH MGJIKHX HGHpaBHJIBHBIX 

rpanyjioK. 

BhBHHXGJIBHBIG CKOHJIGHHH MHKpoSoB B npGA>KGJiyAKG H B CpGAHGH KHIHKG 
HaSjIIOAaJIHCB B XGHGHHG BCGH I CXBAHH HGpGBapnBaHHH KpOBH, HOKa B KHIHGH- 
HHKG coxpaHHJiHCB cxycxKH apHxpoHjHxoB. Ho MGpG Hx pacHBAB, conpoBo>KAaio- 
EAGrocH paspymGHHGM KpoBHHBix KJIGXOK H npGBpaiAGHHGM coAep>KHMoro 
B OAHOpOAHyiO KpyHHOBGpHHCXyiO Maccy, KOJIHHGCXBO MHKpoSoB HBHHHBJIO 
yMGHBinaXBCH. Hx OXMHPBHHG npOHCXOAHJIO 6oJIGG HHXGHCHBHO B nGpH(|)GpHH- 
HBIX CJIOHX, HGM B AGHXpajIBHBIX. 3xOX HpOAGCC COnpOBO>KAaJICH H3MGHGHHGM 
(|)OpMBI MHKpoSoB. HapHAY c najIOHKBMH HOHBJIHJIHCB OBOHAHBIG H mapOBHAHBIG 
(|)OpMBI C AHBMGXpOM 1—2 MKM, KOXOpBIG BBXGM npGBpaiAaJIHCB B MGJIKHG 
KOKKoSaKXGpHH pBBMGpOM HG 60 JIGG 0.5 MKM. 

HaHMGHBinaH hhcjighhocxb B036yAHXGJiH HaSjiioAajiacB k kohay hgpgbb- 
PHBBHHH KpOBH, KOXAB COAep>KHMOG KHIHGHHHKa HGpGCXBBBJIO OKpaiHHBBXBCH 
B pOBOBBIH ABGX H HpHHHMBJIO 6yp0BaX0-30JI0XHCXyi0 OKpaCKy, HpGBpaEABHCB 
B TGMBXHH (III CXBAHH). Y SojIBIHHHCXBa 6jIOX aXO HpOHCXOAHJIO K HCXOAY 
cyxoK HOCjiG 3apa>Kaioii];Gro kopmjighhh. B axo bpgmh yAaBBJiocB o6Hapy>KH- 
BBXB JIHIHB OXACJIBHBIG KJIGXKH MHKpo6oB HJIH HX HgSoJIBIHHG CXyCXKH. B HpGA- 
>KGJiyAKG OHH oSbihho pacHOjiarajiHCB y ochobbhhh yca^KHBaioiAHX Gro BHyx- 
pGHHioK) cxGHKy XHXHHOBBix HXJi HJIH BKBHxoB (Richaxds B. Richards, 1969), 

a B CpGAHGH KHIHKG, GCJIH o 6 Hapy>KHBaJIHCB, HBXOAHJIHCB B XOJIDAG rGMBXHHB. 

MhkpoSbi oSbihho hmgjih (|)opMy ohghb mgjikhx kokkoSbkxgphh. Ha axox >kg 
HG pnoA npnxoAHjiocB HaHMGHBinGG HHCjio 6 jiox, y KoxopBix npn hccjigaobbhhh 
THCXOJIO rHHGCKHX HpGHapaXOB o6Hapy>KHBaJICH B036yAHXGJIB. 

K HCXOAY 2 CyXOK, a y HGKOXOpBIX OCo6gH H paHBinG, HHCJIGHHOCXB MHKpO- 
6 ob HBHHHajia BoapacxaxB. Ko bpgmghh 1-h hoakopmkh, npoBOAHBiHGHCH 
Ha 3 -h cyxKH, bhbhhxgjibhbig ckohjighhh mgjikhx najiOHGK h kokkoSbkxgphh 
OXMGHBJIHCB B npGA>KGJiyAKG. HoCJIGAHHH, KBK HpBBHJIO, 6 bIJI BBnOJIHGH 6ypO- 
BBXOH MaCCOH rGMBXHHB, B MHKpo6BI 06pa30BBIBaJIH HJIOXHBIG KOMKH, pBCHO- 
jiaraBiHHGCH npGHMyin;GcxBGHHO no cxghkbm npGA>KGJiyAKa y ochobbhhh aKan- 
XOB. OxClOAa XOHKHMH XHH^BMH CXyCXKH MHKpoSoB HpOHHKBJIH B HpOKCHMBJIB- 
Hyio HacxB HHiAGBOAa h hb cxghkh KapAHBJiBHoro KjianaHB. Pg>kg hgSojibihhg 
KOMOHKH SaKXGpHH OXMGHBJIHCB B TGMaXHHG B AGHXpaJIBHOH HBCXH npGA>KG- 

jiyAKa. B cpcAHGH khihkg bobSyahxgjib bbihbjihjich b bha© pgakoh poccBinn 

MGJIKHX najIOHGK H KOKKoSaKXGpHH HJIH HX HGSoJIBIHHX pBIXJIBIX CKOHJIGHHH. 
CjIGAyex OXMGXHXB, HXO, HOMHMO OKpBIHGHHBIX B CHHHH ABGX MHKpoSoB, B HpGA- 
>KGJiyAKG H B CpGAHGH KHIHKG HGpGAKO MO}KHO 6 bIJIO HaSjIIOAaXB HMGBIHHG 

xaKyio >KG $opMy, ho hg oKpamGHHBiG (SypBiG) hjih ohghb cjiaSoro chhgxo 
oxxGHKa rpanyjiKH, npGACxaBjiHBmHG, ho-bhahmomy, xgjib oxMGpmnx Sbkxg- 

PHH. 
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B 3a;];HHX OT;];eJiax KnmeHHHKa mhkpo6h o6lihho OTcyxcTBOBajin ee Jinnib 
y OTAeJIBHLIX 3K3eMnjIHpOB BBIHBJIHJIHCB B BH^e OHGHb CKy^HOH pOCCbinEE 
Sjigaho oKpamGHHbix najioHGK n KOKKoGaKXGpnH. 

Ilpn no;];KopMKG BKxonapaBHXOB nacxb MHKpoSoB bmgcxg c rGMaxHHOM, 
ocxaBmEEMCH ox npGAHAymGro nnxaHHH, Morjia BbiMbiBaxbCH xokom nacacbi- 
BaGMOH KpOBEE H3 nGpGAHEEX EE 3aji;HHX 0XJ1;GJI0B KEEIHGHHEEKa, BbIBO;];EEXbCH 

B pGKxyM EE 3axGM Bbi6pacbiBaxbCH Hapyn^y. Bmgcxg c xgm y CBG>KGHanEEBmEEXCH 
3apa>KGHHbix 6 jiox BCGr;i;a Ha6jiK)ji;ajiHCb oxhgxjihbo paajiEEHEEMbiG njioxHbiG 
CKonaGHEEH MGjiKEEx KOKKo6aKxGpHH y ocHOBaHHH aKBHxoB B npG;];>KGjiy;];KG 
H paCCGHHHbIG B COACpJKHMOM CpGAHGII KHIBKH pa3HbIX pa3MGpOB KOMKEE, 
COCXOHBmEEG EE3 XBKEEX >KG KOKKoSaKXGpHH (CM. pHCyHOK, 6, 7), MEEKpoSbl 
nOCXGHGHHO yBGJIHHEEBaJIHCb B pa3MGpaX, y HHX nOHBJIHJiaCb SnnOJIHpHaH 
oKpacKa, OHH npHHHMajiH 6oB:GHKoo6pa3Hyio, a aaxGM najiGHKOBH^Hyio (|)opMy. 
Komkee npn 3 xom paapbixJiHJincb h A^Bajin bcg 6ojigg oSnjibHyio poccbinb 
ox^eJibHbix KJiGxoK H KopoxKHX E[;GnoHGK, pacnojiaraiomHxcH Kan b ii;ghxpg 
KOMK a, XaK H B HGHOCpGACXBGHHOH 6 jIH 30CXH OX BHHXGJIHaJIbHblX KJIGXOK. 
CyAH no BCGMy, kbk h hocjig aapan^aiomoro kopmjighhh, na nanajibHOM 3xanG 
nOpGBapEEBaHEEH KpOBEE, HOKa B CO^Cp^KEEMOM OCXaBaJIHCb CEyCXKEE 3pEEXpOIi;EE- 
XOB, npOEECXOAEEJIO pa3MHO>KGHEEG MHKpo6oB, KOXOpOG C HaCXynjiGHEEGM II CXa- 
CMGHHJIOCb OXMEEpaHEEGM EEX HOnyJIHI^HH, a HOCJIG OKOHHaHHH HHII^GBapG- 
HHH BHOBb npOHCXOAHJIO HaKaHJIHBaHHG BOoSyAHXGJIH. 

Ilpn nocjiG;i;yioin,HX no;i;KopMKax i^hkji noBxopajiCH c xoh pa3HHii;GH, hxo na- 
KanJIHBBHHG MHKpoSoB HOCJIG HGpGBapHBaHHH KpOBH npOHCXO;];HJIO 60JIGG HH- 
XGHCHBHO. y 3HaHHXGJIbHOH HaCXH OCo6gH, HOMHMO SoJIblHHX CKOHJIGHHH 
B npGA>KGJiyAKG H B oSjiacxH Kap;i;HajibHoro Kjianana, b cpgahgh khihkg o6pa- 
30BbIBaJIHCb KpyHHblG HJIOXHblG KOMKH H3 CMGCH EGMaXHHa H CEyCXKOB MGJIKHX 
KOKKoSaKXGpHH (CM. pHCyHOK, 8 ), BpHHOAKOpMKG XBKOH KOMOK HG paCHa^aJlCH 
H Mor ocxaBaxbCH b cpgahgh khihkg. V CBGH^GHannBmHxcH 6jiox oh aaHHMaji 
oSbIHHO B HOJIOCXH >KGJiyAKa n;GHXpaJIbHOG nOJIO>KGHHG H 6bIJI OKpy>KGH CO BCGX 
CXOpOH MaCCOH 3pHXpon;HXOB. Ho MGpG HGpGBapHBaHHH KpOBH KOMOK HOCXG- 
HGHHO paapblXJIHJICH, HO HOSoJIbHIHG GEO OCXaXKH C OXHGXJIHBO KpaCHH^HMHCH 
MHKpoSaMH MorjiH ocxaBaxbCH AO KOHn;a nnrAGBapGHHH. 

B napxHHx 6jiox, oxAOJiOHHbix hocjig 1-h h 2-h hoakopmok ox ochobhoh 
rpynnbi 3Kxonapa3HxoB h coAopH^aBiHHxcH b AaJibHGHmGM 6g3 HHxanHH, na- 
HHHaBIHGGCH HO OKOHHaHHH HHIAGBapGHHH HapaCXaHHG oShJIHH MHKpoSoB 
OXHGXJIHBO npOCJIG>KHBaJIOCb AO 4 —6-rO AHH hocjig KpOBOCOCaHHH. MnKpoSbl 
npn 3XOM coxpaHHJiH $opMy KOKKoCaKXGpnn hjih ohghb mgjikhx najiOHGK. 
B npGA>KGJiyAKG ohh aanojiHHJiH hjioxhhmh crycxKaMH npoMG>KyxKH MGH^Ay 
aKanxaMH, oSpaaoBbiBajin xaKHG h^g hjioxhhg crycxKH b hgpgahgh nacxH geo 
HOJIOCXH, oxKyAa moejih npoAOJi>KaxbCH b hhiagboa, gcjih xaM C0Aep>KajiHCb 
OCXaXKH KpOBH HJIH EGMBXHH. OShJIBHHG CKOHJIGHHH SaKXGpHH y HGKOXOpbIX 
HacGKOMbix npocjiGH^HBajiHCb AO aaAHGEjioxoHHOEo Hacoca. Ha aaAHGH nacxn 
npGA>KGJiyAKa MHKpo6HaH Macca npopacxajia b oSjiacxb KapAnajibHOEo Kjia- 
nana, aanojiHHH geo hojiocxb cnjiomHbiM hjioxhbim komkom. 

B CpGAHGH KHIHKG HaKaHJIHBaHHG MHKpoSnOH MaCCbl HaHHHaJIOCb oSbIHHO 
BO BHGIHHHX CJIOHX OCXaBIHHXCH HOCJIG HGpGBapHBaHHH KpOBH CKOHJIGHHH 
EGMaxHHa (cm. pncyHOK, 9), a aaxGM, hocxghghho paapacxaHCb BHyxpb, ona 
MOEJia o6pa30Baxb 6ojibmoH hjioxhhh CEycxoK KOKKoSaKXGpnn, cocxaBJiHio- 
lAHH OCHOBHOG COAOp^KHMOG CpGAHGH KHIHKH. 

B XOHKOH KHIHKG H pGKXaJIbHOH BMHyjlG B036yAHXGJIb oSnapyH^HBaJICH 
y HGSojibmoEo nncjia oco6gh. Ilpn 3xom anaHHXGJibHbix ckohjighhh MHKpoSoB 
HG OXMGHaJIOCb. 

BoJIblHHG CKOHJIGHHH MHKpoSoB, XOpomO KpaCHIAHXCH B CHHHH ABGX 
H HMGIOIAHX HGXKO OHGpHGHHyiO (|)OpMy MGJIKHX KOKKoSaKXGpHH, y SoJIblHHH- 
cxBa 3Kxonapa3HxoB mo>kho 6biJio naCjiioAaxb na 8— 9-h aohb hocjig hoa- 
KopMKH. IIoBAHGG 3XOEO cpoKa MHKpoCnaH Macca HOCXGHGHHO yxpaHHBajia 
chocoShocxb oKpamHBaxbCH, npoapamancb b ckohjighhh mgjikhx Epanyji 
>KGjixoEo HJIH SypoBaxoEo n;BGxa. V 3Kxonapa3HxoB, 3a(|)HKCHpoBaHHbix na 10 — 
11-G CyXKH HOCJIG HOCJIGAHGEO HHXaHHH (npGAOJIbHblG CpOKH HaSjIIOAOHHH), 
HJIOXHblG Maccbi xaKHX EpanyjioK, coxpaHHBmnx npn 3 xom (|)opMy kokko- 
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SaKxepHH, cocxaBJiHJiH ocHOBHoe coAep>KHMoe npe;3;>KejiyAKa, KapAnajiLHoro 
KJianana h nojiocxH cpe;3;HeH khdikh. Oxhgxjihbo pasjiHHHMLie mhkpoSli, oKpa- 
ineHHLie b chhhh i];Bex, o6Hapy>KHBajiHCB b BH;];e HeSojiLinnx crycxKOB y caMoro 
ocHOBaHHH aKanxoB b npe;];>Kejiy;];Ke n pe>Ke — b i];eHxpajiLHLix cjiohx co- 
; 3 ;ep>KHMoro cpeAHen khibkh. 3xh HBMeneHHH, BepoHxno, Sbijih CBHBaHLi c ox- 
MHpaHHeM MHKpoSHOH nonyjIHI];HH B CBH3H C HCXOmeHHeM HHXaxeJILHOrO cy6- 
cxpaxa H, B03M0>KH0, c HaKonjieHHGM npo/i;yKxoB Mexa6ojiH3Ma. 

XapaKxepno, hxo b neSojiBinoH rpynne 6jiox, co; 3 ;ep>KaBinHxcH nocjie 
2 -h no; 3 ;KopMKH npn noHH>KeHHOH xeMnepaxype ( 5 °), c nepBBix >Ke cyxoK npo- 
hcxoahjio nocxeneHHoe nenpepBiBHoe HapacxaHne oShjihh B 036 y/i;HxejiH. 
IIpHHeM B nepBBie 2 — 3 ^hh npeBajinpoBajin najioHKH, 3 axeM ohh npeBpama- 
JIHCB B MeJIKHG KOKKoSaKXepHH, KOXOpBIG 06 pa 30 BBIBaJIH MaCCHBHBie KOMKH 
H crycxKH He xojibko b npe;];>KejiyflKe h cpej^Hen KnniKe, ho xaK>Ke b xohkom 
ox^ejie KHHieHHHKa h b penxajiBHOH aMnyjie. 

B ycjiOBHHx nepHOflHHecKOH noflKopMKH 3Kxonapa3HXBi HocxeneHHo ocbo- 
6o>KffajiHCB ox BOBSy^HxejiH. yHHXBiBan pe3yjiBxaxBi npocMOxpa 6jiox na I 
H no3AHeH III cxaflHHX nepeBapHBaHHH KpoBH, Kor^a ocoSenno jierKo bbihb- 
jiHJiHCB HH(|)Hi];HpoBaHHBie oco6h, hx ;];ojih (npn 100%-hoh hcxoahoh aapa- 
>KeHHocxH) Hocjie 1-H HOAKopMKH cocxaBjiHJia 91.4-1-4.7 % H npn nocjieAyion^HX 
cooxBexcxBeHHo 78.8-1-7.1, 73.9-1-9.1 h 70.0 + 10.2%. B rpynne 6jiox, co- 
Aep>KaBniHxcH 6e3 HHxaHHH, b xenenne Bcero ll-AneBHoro nepno^a naSjiioAe- 
HHH npon;eHx HH(|)Hn;HpoBaHHBix ocoSen Haxoji;HJiCH b npe^ojiax 90.0—93.3. 

HaHHHan c 1-h no;];KopMKH h npn Bcex nocjieAyioniiHx nacxB 6jiox OKaaa- 
jiacB He B cocxoHHHH HaHHxaxBCH H3-3a aaKynopKH («6jioKHpoBaHHH») npefl- 
>KejiyAKa crycxKaMH pa3MHO>KHBniHXCH MHKpoSoB. KpoBB, aoh:;3;h ao ero 
nepe^Hero ox^ejia, pe>Ke ji,o cepe;];HHBi, ocxanaBJiHBajiacB (cm. pncynoK, 77). 
HaCXB MHKpoSoB HpH 3XOM OXpBIBHJiaCB OX CryCXKOB H HOpOXOAHJia B KpOBB 
(pHC. 12 ). Ox^ejiBHBie mhkpoShbio kjioxkh mo>kho 6bijio npocjie;3;HXB na bcom 
npoxH>KeHHH HHH^eBOAa H rjioxKH. B AaJiBHOHnieM npoBB, C 0 Aep>KaBniaHCH 
B nepe^HHx ox^ejiax Hnn^OBOH xpySnn, CBepxBiBajiacB, a nepea 2 — 3 ahh aa- 
Men];ajiacB crycxKaMH pa3MHO>KHBniHXCH MnnpoSoB. 

y HOKOxopBix ocoSen aanojiHeHHOCXB Hnn^OBO^a npoBBio h CBnaannan 
c 3XHM xHHHHHaH KapxHHa «6jioKHpoBaHHH» HaSjiioAaJiacB npn najiHHHH ne- 
SojiBHiHx KOJinnecxB CBe>KeH npoBH b cpe;3;HeH KnniKe. CjieAyex nojiaraxB, 
Hxo B xaKHx cjiynanx aaKynopna nepe;3;HHx ox;3;ejiOB BoaHHKajia y 6jiox bo 
B peMH KpoBOCocaHHH H MOFjia 6 bixb CBnaana c BBinaAenneM (|)H6pHHa npn 
npoxo>KAeHHH npoBH nepea npeA>KejiyAOK, aaSHXBiH ckohjiohhhmh mhkpoSob 
H HJIOXHBIMH MaCCaMH TOMaXHHa. IIo BCOH BOpOHXHOCXH, KOMKH MHKpoSoB 
B npeA>KejiyAKe, Aa>Ke ecjin ohh h ho oSecnennBaiox ero nojinyio nenpoxoAH- 
MOCXB, aaxpyAHHiox HopMajiBHoe HHxaHne 6 jiox, c hom, no-BHAHMOMy, CBnaano 
B03pacxaion];ee c Ka>KAOH hoakopmkoh hhcjio HenanHxaBniHxcH hjih cjiaSo- 
HannxaBHiHxcH ocoSen. 

Hy>KHO xaK>Ke oxmoxhxb, hxo y oxaojibhbix 6jiox aaKynopna npeA>KejiyAKa 
BBiaLiBaJiacB ckohjiohhhmh, cyAH no BCOMy, oxMepinnx mhkpoSob, ho oKpainn- 
BaBIHHXCH B CHHHH ABCX Aa>Ke B MOCXaX HOHOCpeACXBeHHOrO COnpHKOCHOBOHHH 
C KpOBBK). 3x0 MO>KeX oSbHCHHXB HOpOAKO OXMBHaeMOe HBJlOHHe, KOrAa HaJIH- 
HHO «6jiOKa» y aKxonapaanxoB ho conpoBO>KAajiocB nepeAaneH hmh hh^okahh 
npn HHxaHHH. 

Ox oSiAero nncjia HCCJiOAOBaHHBix 6 jiox «6jioKHpoBaHHBie» cocxaBHJin 
npH6jiH3HxejiBHO 20%. 


3AKJIIO^EHHE 

HccjiOAOBaHHH HOKaaajiH, nxo nyMHOH MHKpoS yjiarencKoro noABHAa 
CHOCoSoH BBiaBiBaxB ycxoHHHBoe aapa^KCHHO 6jiox X. cheopis. B ycjiOBHHx 
nepnoAHHecKOH hoakopmkh, npoBOAHBineiicH nepea 2—3 ahh h npn xeMnepa¬ 
xype 20—23° AO KOHn;a cpoKa naSjiioAOHHH, cocxaBHBinero 15 ahoh, 70% 
3Kxonapa3HxoB ocxanajiHCB aapa^KOHHBiMH. Ilpn 3xom nocjie 1-h >Ke hoa- 
KopMKH (na 3-h cyxKH nocjie aapaHcenna) o6Hapy>KeHBi «6jioKHpoBaHHBie» 
oco6h, a o6in;HH npon;eHx «6jioKHpoBaHHBix» ox nncjia HCCJiOAOBaHHBix — 20. 
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yCTanOBJlGHO TaKJKG, HTO o6lIi;He SaKOHOMepnOCTH paSBHTHH MHKpoSHOH 
nonyjiHi];HH HMejin ana^HTejiLHoe cxo^ctbo c naSjiioAaBmHMHCH panee y Sjiox 
3Toro >Ke BH^a (me^pHn, 1974) h y X. gerbilli minax (BameHOK n TapaKanoB, 
1977), 3apa>KeHHLix ;];pyrHMH mTaMMaMH BOsSyAHTejia HyMLi. 

XapaKTepnoH ^lepTOH nepe>KHBaHHH nyMHLix mhkpoSob b Sjioxax, KaK 
noKasLiBaioT HaSjno^eHHH, hbjihgtch nenocTOHncTBO hx hhcjighhocth, npe- 
TepneBaiomeH i^HKjiHHecKne HSMenennH, oSycjioBjienHLie phtmom nnTaHHH 
HaceKOMLix H Te^enneM nHin;eBapHTejiLHoro npoi];ecca. Ilpn 3 tom cpasy >Ke 
nocjie KpoBOCOcaHHH nponcxoAHT pa3MHO>KeHHe MHKpoSoB, npoAOJi>Kaioin;eecH 
B Tenenne bcgh 1-h CTaAsn nepeBapHBannH KpoBH, noKa b cpe^eH KnmKe 
COXpaHHIOTCH CryCTKH 3pHTp0I];HT0B. IIo Mepe nepeBapHBaHHH KpOBH HX pa3- 
MHo>KeHHe npeKpani;aeTCH, CMenaHCL OTMEpanneM, a nocjie OKOHnannH nnn^e- 
BapeHHH HHCJiGHHOCTB B036yAHTejiH BOCCTaHaBJiHBaeTCH. npeo6jiaAaion];eH 
4)OpMOH MHKpoSOB B 3T0T nepHOA HBJIHIOTCH MGJIKHe KOKKoSaKTepHH, o6pa3yiO- 
ni;He b npeji;>Kejiy;i;Ke n b cpeAHen KnmKe no Mepe naKanjinBannH njiOTHLie 
KOMKH. Ilpn ji;jiHTejiBHOM rojiOAannn OTneTJiHBLin pocT MHKpoSnon MaccLi 
npocjie>KHBajiCH 4 —6 cyTOK, a 3aTeM nanHnajiocB BTopnnnoe OTMnpanne 

nonyjiHn;HH B036y;i;HTejiH, oSycjiOBJiennoe, no-BH^HMOMy, ncTomenneM nnTa- 
TejiBHOH cpeji;Bi n naKonjieHneM npo^yKTOB MeTa6oJiH3Ma. 

HanSojiee KpnTnnecKHM nepnoAOM nepemHBannH nyMnoro MHKpoSa b op- 
raHH3Me nepno^nnecKH noAKapMJiHBaeMLix 6jiox X. cheopis hbjihiotch II 
H nanajio III CTa^nn nepeBapHBannn KpoBH. B 3tot nepnoji;, cy;i;H no BceMy, 
MomeT npoHCxo;i;HTB ocBoSomAesne OKTonapaanTOB ot HH(|)eKi];HH, a o6pa30- 
Banne «6jiOKa» CBnaano c paaMnomenneM MHKpoSoB nocjie OKonnannH nHm;e- 
BapnTejiBHoro npoi];ecca. 
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HYSTOLOGIGAL STUDIES OF FLEAS OF XENOPSYLLA 
CHEOPIS INFECTED WITH PLAGUE MICROBES OF THE ULEGEI 
SUBSPECIES, YERSINIA PESTIS ULEGEICA 

V. S. Vashchenok, V. N. Jakuba, M. P. Maevsky 
[SUMMARY 

The plague microbe of the Ulegei subspecies is able to cause the stable infection 
of fleas of Z. cheopis, which is accompanied by the formation of «block» in most indivi¬ 
duals. The preservation of the plague agent in these ectoparasites is characterized by its 
variation in the number that undergoes cyclic changes depending on the feeding rate and 
digestion. The bloodsucking is accompanied by the excretion of some microbes and by the 
reproduction of the remaining ones in the midgut and proventriculus which lasts the whole 
1 st stage while dense clots of erythrocytes are preserved in the intestine. In the course 
of blood digestion the reproduction of microbes is replaced by their dying off and when 
the digestion is over the quantity of microbes increases again. In this period small cocci, 
which form dense clots in the midgut and proventriculus, are the dominant form of mic¬ 
robes. 
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^lyxMHoii MiiKpoo yji:)reiicKo.ro noAUiiAa « ojioxax 
X. cheopis. 

1 — HyMHbie MHKpoGbi B coflep>KHMOM npeflmejiyflKa b nep- 
Bbie nacbi nocjie aapaa^aiomero KopMjieHHn; 2 — ^0 me, 
B cpeflHefi KMiuKe; 3 — to ji^e, b peKTajibHOft aMnyjie; 4 — 
CKonJieHHji MHKpoSoB B saflHefi ^acTH npexi>KejiyflKa h b no- 
jiocTH KapflHajibHoro Hjianana b noHiie I CTajiHH nepesapH- 
BaHHH KpoBH (nocjic 3apa>«aiomero KopMJieHHH); 5 — to ^Ke, 
B conep>KMMOM cpeflHefi khiiikh; 6,7 — crycTKH mmkpoSob 
B cpcOTefi KMuiKe b nepBbie nacbi nocjie no^KopRiKH; s — 
CKOriJieHHH MeJIKHX KOKKOSaKTepHfl B COJiepWMMOM CpeflHefi 
KHUIKH (2-e CyTKH nOCJie nOZlKOpMKH). 





llpodoAMenue pucynua 

9 — cKoriJieHiifl MHKpoSoB B nepiKjjepnfiHbix cnoax reMaTima 
B cpeHHen KiiuiKe (3-n cytkh nocjie noHKopiviKn); 10 , 11 — 
npea'/Ke.iyHHH, «6jiOKHpoBaHHbie» crycTKaain nyMHbix mh- 
kpoSob: — to we, BHHHa poccbinb mhkpoSob b KpOBn. 

JS, 12 ~o6. loox; 9—11 —o6. 40 X; ca JH — crycTKn 

MHKPOOOB. 



